INTRODUCTION
Oral isotretinoin, an isomer of retinoic acid, has been used for more than 35 years for the treatment of severe nodular acne. It is also indicated for the treatment of moderate acne that is treatment resistant or for the management of acne that is producing physical scarring or psychological distress. 1 Adverse events are well known and frequently dermatologic in nature, including exfoliative cheilitis, diffuse xerosis, delayed wound healing, acne fulminans, or paronychia. Adverse events are mostly of mild intensity and do not generally require dose adjustment. The other main toxicities include depression/ mood changes, bone demineralization, transaminitis, dyslipidemia and teratogenic effects. 1 Here we report a young female patient who progressively had diffuse painful oral aphthous-like lesions secondary to a severe vitamin B12 deficiency induced by long-term isotretinoin therapy that required discontinuation of the treatment.
CASE REPORT
A 17-year-old female patient with no medical history except acne was referred to the dermatologic department for severe recurrent oral ulcers that had progressed for 4 months associated with physical deterioration and fatigue. She had been treated with oral isotretinoin for 7 months (3.6 g cumulative dose of isotretinoin for 50 kg). Two years before, she received a first course of isotretinoin for 11 months (6 g cumulative dose). Oral examination found multiple small well-defined ulcers mimicking aphthous stomatitis of the herpetiform type, involving both keratinized and nonkeratinized mucosae (Fig 1,  A-C ) . A smooth red plaque of the border and the dorsum of the tongue was also present, suggestive of Hunter glossitis. Bacterial/fungal swab cultures and in situ polymerase chain reaction screening for herpes simplex virus 1-2, varicella zoster virus, cytomegalovirus, and coxsackievirus were all negative. Biological assessment, which was rapidly required, found a macrocytic anemia (7 g/dL hemoglobin; mean cell volume of 115
3 ) associated with transaminitis (3-5 times the upper limit of normal), high lactate dehydrogenase level ([4000 IU/L), thrombocytopenia (65 g/L), very low vitamin B12 level (not measurable), and vitamin B9 deficiency (3 ng/mL; normal range, 5-15 ng/mL). Immunologic tests with specific autoantibodies (anti-intrinsic factor, antiendomysium, antiparietal cell, antitransglutaminase antibodies) were normal, and digestive endoscopic screening (esophagogastroduodenoscopy) with biopsy did not find any antral atrophic gastritis or atrophy of duodenal villosity. The Schilling test and a barium small bowel meal did not reveal any vitamin B12 malabsorption. and vitamin B9 (5 mg/d, 3 times per day) supplementation led to complete healing of the oral ulcers in 2 weeks (Fig 2, A and B) . Hemoglobin and vitamin B12 levels were normal 1 month later. At her 8-month follow-up, neither the oral lesions (Fig 2, C ) nor the macrocytic anemia or vitamin deficiency had recurred, despite discontinuation of vitamin B12 supplementation after 2 months of treatment.
DISCUSSION
Oral mucosal changes including glossitis and aphthous-like lesions represent a cardinal symptom of vitamin B12 deficiency and may represent the earliest clinical sign of B12 deficiency, as in our patient. To date, the occurrence of mucosal lesions in the context of vitamin B12 and folate deficiencies has been reported during treatment by isotretinoin in only 1 patient with a perianal mucosal involvement together with nonulcerative erythema of the oral mucosa. 2 The literature includes few studies that evaluated the effect of isotretinoin therapy on blood levels of vitamin B12, vitamin B9, holotranscobalamin, hemoglobin, and homocysteine. [2] [3] [4] [5] [6] [7] [8] [9] Despite conflicting results, we speculate that long-term or high-dose isotretinoin therapy tends to decrease folic acid and vitamin B12 levels. 3, 5 Indeed, 2 studies in particular reported a decrease in vitamin B12 and folate levels in 2 large cohorts of patients treated by isotretinoin for 6 and 4 months, respectively. 3, 4 Karadag et al 4 also noted an associated hyperhomocysteinemia. However, the mechanisms of B12 and folate deficiency during isotretinoin treatment remain unclear. [2] [3] [4] [5] [6] [7] [8] [9] Isotretinoin could interact with the transport system for vitamin B12 absorption via enterocytes and interaction with the metabolism of holotranscobalamin. 4 Moreover, the decrease in the levels of vitamin B12 and folate alters the methylation pathway and induces high blood homocysteine levels. 4 Finally, hyperhomocysteinemia may result in an elevated frequency of thrombosis in the feeding arterioles that supply the oral epithelial cells and may lead to the formation of oral ulcers. 10 The progressive development of glossitis and oral ulcers during the second cycle of isotretinoin therapy, together with the absence of evidence suggestive of pernicious anemia or inflammatory bowel disease and the lack of recurrence after treatment discontinuation, strongly suggest that the development of vitamin B12/folate deficiency in our patient was strictly related to isotretinoin therapy. Cumulative doses of isotretinoin may play a role in the occurrence of mucosal lesions, especially because a short course of isotretinoin may not be associated with vitamin B12 or folate deficiency. 6, 8, 9 To our knowledge, this case represents the first clinical characterization of severe oral lesions related to vitamin B12 deficiency induced by systemic isotretinoin therapy. Clinicians should be aware that isotretinoin therapy can induce vitamin B12 and folic acid deficiencies and that secondary oral mucosal changes can occur in this context.
